Objective: The purpose of this study is to examine the psychometric properties of the Chinese version of the Paediatric Volitional Questionnaire (PVQ-C) for use amongst preschoolers in Taiwan. Methods: Forty preschoolers with developmental delays were randomly selected from northern Taiwan, along with another 40 typically developing preschoolers. The data was analysed using Rasch measurement model for construct validity and classical test theory for item reliability, intra-and inter-rater reliability, and convergent validity. Results: The results indicated the PVQ items of PVQ-C fit into a unidimensional continuum of volition (logit -6.63~3.05) with 2 items representing differential item functioning for diagnostic group. The person-fit statistics showed that 83% participants' response could be appropriately estimated and stratified (separation index = 1.86). Using a modified 3-point rating scale resulted in acceptable item reliability (0.97), intra-rater reliability (0.412-1.0), 86% PVQ items in test-retest reliability > 0.4, and convergent validity (r = 0.562-0.656).
INTRODUCTION
Researchers propose that the rehabilitative benefit of everyday activities lies in the inherent social value, meaningfulness and intrinsically motivating nature of such activities (1) (2) (3) . Motivation is widely recognized as one of the many factors affecting goal attainment and treatment outcomes in rehabilitation (4) , but literature relating to the assessment of child motivation within the context of rehabilitation is extremely limited. Furthermore, in published attempts to gain an understanding of child motivation, the use of assessment in rehabilitation is invariably reliant upon the verbal and cognitive ability of the children as the means of identifying both their interests and their articulated feelings; thus, such approaches have limited application for young children or those with cognitive impairment (5) .
It is, nevertheless, the case that these children may derive the greatest benefits from interventions specifically designed to appeal to their interests and values. It should also be noted that most examples of such assessment tend to be guided by an underlying theoretical assumption that motivation is static and inherent (1, (6) (7) (8) (9) (10) (11) (12) . Therefore, the motivation for task engagement may be context dependent and constantly shifting according to the meaningfulness and value, as well as the extent to which the environment itself provides adequate support. These assessments do not consider sufficiently how these factors affect a child's performance, especially for disabled children. Nowadays, the assessment of motivation for use in Taiwan is severely limited. There is a clear requirement for alternative methods of assessing and understanding the motivation of children to engage in everyday activities so as to ensure best practice in paediatric rehabilitation in Chinesespeaking countries.
The Pediatric Volitional Questionnaire (PVQ) (5, 13, 14) was developed as a means of assessing and explaining the motivation of children towards particular everyday activities. It examines specific types of behaviour regarded as being indicative of motivation, as well as the environmental factors. Therefore, it is also appropriate for use with young children and those who are unable to either express their motivation to engage in specific activities or to articulate their feelings about specific everyday occupations. Furthermore, this instrument can be used to plan effective client-centred rehabilitation programmes.
The PVQ is based upon the concepts of the Model of Human Occupation (MOHO) (15) , a model that uses the concept of volition to gain an understanding of the types of behaviour related to motivation and engagement in everyday activities.
Volition refers to the dynamic interactions that occur between the personal causation (e.g. the perspectives that exist amongst individuals with regard to their capacity and efficacy to engage in everyday activities) (15) , values (e.g. essentially the perceptions amongst individuals about what is "good", "right" and "important", which influence the choices and preferences amongst children to engage in certain activities over others), and interests of an individual to engage in everyday activities, and reflects a situation that is subject to change, depending upon the everyday activity involved and the context in which it takes place (15) . People will invariably take an interest in activities that they prefer to do or that they find enjoyable. For example, when children find video games funny and enjoyable, they are internally rewarded and motivated to continue to engage in such games, even when the games become more complex or challenging (16) . The MOHO also recognizes that both the social environment (including the attitudes of individuals and the accepted ways in which activities are performed) and the physical environment (including both space and objects) can support or constrain engagement in activities (17) . The extant literature provides general support for the clinical application of the MOHO in paediatric populations (5, 13, 16, (18) (19) (20) .
all of these factors influence the willingness amongst children to engage in activities in the context of rehabilitation, as well as everyday life; however, it must also be recognized that they are responsive to differences between cultures (17, 18) . The research aims of the present study are that the chinese version of the PVQ (PVQ-c) has acceptable construct validity, convergent validity, intra-rater and test-retest reliability. The researchers translated the english version of the PVQ (2 nd edition) (18) into chinese using a two-step procedure (21, 22) , with both the readability and consistency of the translated version being extensively checked by means of several pilot studies (23) .
MeTHOds
The research protocol was approved by the Research Ethics Committee of the National Taiwan university Hospital (IRb NO. 9361700379). all participants and their parents provided written informed consent.
Participants
at the beginning of the study, we investigated the reachable registered nursery schools, kindergartens, special education centres and hospitals with early intervention centres in Northern Taiwan. Qualified centres were randomly selected and letters were sent to invite them to participate. For the developmental delays (dd) participants, the inclusion criteria were: (i) formal diagnosis of developmental delays by attending paediatricians or physiatrists; (ii) age between 3 and 6 years; and (iii) the participants consent to participate in the study. The teachers or the therapists assisted to recruit the participants. For the typically developing (Td) participants, the inclusion criteria were: (i) confirmed normal development by "the Zero-To-six-year-Old child development screening checklist", (ii) age group matching with the developmental delay subject group; and (iii) participants consent to participate in the study. The exclusion criterion for Td participants was a history of neurological or psychological/psychiatric condition.
both the purpose of this study and the procedure were fully explained to the parents of the participants, with written permission being secured prior to proceed with the data collection. a final group of Td preschoolers (n = 40) and a group of preschoolers with dd (n = 40) were recruited to the study (Table I) .
Measures
Zero-to-six-year-old child development screening checklist. The "zeroto-six-year-old child development screening checklist" (24) was used to confirm the developmental status of the participants. The screening checklist is designed to be used with PVQ items under Taiwanese culture for early detection of developmental delays from newborns up to children aged 71 months, and has been found to have both acceptable concurrent validity and predictive validity (24) .
Pediatric Volitional Questionnaire-Chinese version (PVQ-C).
The PVQ-C was translated by standard translation protocol based on previous literature (21, 22) . The original PVQ was translated by a senior occupational therapist (10 years of working experience) into chinese, and then was back-translated into english by a bilingual occupational therapist. These parallel versions were reviewed by our translation committee to ensure the congruency of meaning between original and back-translated versions. There were 3 sentences showing questionable translation results, which were thus re-translated and back-translated. The final version was examined by a committee comprised of 5 professionals (i.e. 1 rehabilitation physician, 1 special education teacher, 1 paediatric physical therapist, and 2 occupational therapists), resulting in a face validity of 0.87. This version was used as a pre-test version in a pilot study for feasibility testing in clinical practice. The invited raters found that there were no difficulties in understanding the PVQ-c instruction and the definition of PVQ items as well as their behavioural characteristics. The inter-rater reliability of the pilot test reached 0.7. The final version of PVQ-c comprises 14 PVQ items representing volitional behaviour indicative of personal causation, values and interests for the children aged between 2 and 7 years. These PVQ items are rated using a 4-point likert-type scale ("passive", "hesitant", "involved" and "spontaneous"), each of which indicates the amount of support that the children require in order to demonstrate each type of behaviour. The PVQ items are designed to reflect a theoretical range of types of volitional behaviour, from more simple to more complex. 
and validity of PVQ-C
The PVQ also includes an extensive checklist used to document aspects of the physical and social environment that may have direct (or indirect) impacts on volition. In carrying out the PVQ rating, the examiner observed each child engaging in one or two different everyday activities for 15-30 min in various contexts (such as a classroom, therapeutic space, play room, playground or home), with these PVQ items having been specifically designed to measure a theoretical range of "less complex" to "more complex" volitional behaviour (5) . several earlier studies on the english version of the PVQ provide support for both the construct validity (item reliability = 0.8-0.95) (5, 14, 19) and inter-rater reliability (rater reliability = 0.95) (5, 19) of the instrument.
Procedures
The primary care-giver completed the demographic data sheet, after which the participants were observed and videotaped in two situations. The first was in an educational or therapeutic situation; for example, in a classroom or during a treatment session. The participants themselves were encouraged to select the second situation (if any of the participants were unable to decide, then the caregivers would choose activities that they believed were their favourites).
after watching the videotapes, the researcher rated each participant using the PVQ-c. a total of 20 of the participants were selected for "test-retest reliability" studies, and were subsequently tested again 2 weeks later. a further 20 videotapes were selected for "intra-rater reliability", with the rater being unaware of the developmental status of the participants.
Data analysis
The Rasch measurement model (25) was adopted for the analysis of the PVQ ratings using the Facets for Windows program (Version 3.62, Mesa Press, chicago, Il, usa) (26, 27) . The Rasch ratings scale model converts the ordinal data into interval measures, calibrates the PVQ items and participants onto an underlying measurement continuum (i.e. volition), and then goes on to evaluate the fitness of the PVQ items (28, 29) . The criteria used in the present study were applied to judge the fit and adequacy of the test included (26, 27, 30, 31):
• item calibration, representing item difficulty, or the position of the item along the underlying continuum, which will be used to investigate if the level of difficulty of the PVQ items are adequate to discriminate the level of volitional status for the participants and if more items are needed; • fit statistics, which indicate the extent to which the data is well fitted to the Rasch measurement model for measuring the underlying continuum. The criteria of fit in this study was set at an Infit mean square (Mnsq) of between 0.6 and 1.4, with an associated standardised z-score (ZsTd) of between 2 and -2 (26, 30); • item separation index, which indicates the way in which the PVQ items are spread along the underlying continuum to measure the less to more complex types of behaviour (26, 30) which represents if the PVQ items are sensitive enough to identify different level of volitional status of the particiants; • item separation reliability, indicating the reliability of the separation of the PVQ items along the underlying continuum. a level in excess of 0.9 was regarded as being acceptable (32) and; • differential item functioning (dIF), which indicates whether the test functions across different age and gender groups. a Mantel-Haenszel procedure was used to compare whether the item calibration differed across different groups (30) . assessment tools are often found to be client-specific, and must therefore be closely examined for item bias prior to being applied within clinical practice (27, 33) .
The data on all of the participants were used to examine the fit of the PVQ items with the measurement model, as well as the item validity and internal consistency, with sPss 11.0 (sPss Inc., chicago, Il, usa) being used for the descriptive analyses, and test-retest and intra-rater reliability being analysed by weighted Kappa (34, 35) . Finally, the spearman's rank correlation coefficients were analysed between the PVQ-C scores and the zero-to-six-year-old child development screening checklist.
RESULTS

Paediatric Volitional Questionnaire -Chinese version construct validity
The results revealed that the rating scale of 2 ("hesitant") was rarely used, ranging between 5% and 56%; consequently, rating 2 and rating 3 ("involved") were combined into rating 2, with the original rating 4 then becoming rating 3. The converted scale was then analysed again, after which the new 3-point scale was used to carry out the following analyses (all items have ordered threshold).
The Infit Mnsq and ZsTd of all PVQ items were found to have good fit with the model requirements (i.e. 0.6 < infit < 1.4, -2 < ZsTd < 2), thereby providing clear confirmatory evidence that the PVQ items are measuring a uni-dimensional continuum of volition (Table II) . The continuum of item difficulty was shown where simpler types of volitional behaviour had lower values on the continuum (i.e. "shows curiosity") and complex types of volitional behaviour had higher values on the continuum (i.e. "organizes/modifies environment"). The order of item difficulty was found to be similar to that reported in the english studies (19) . There are 12% observations counted as misfit response. The person separation was 1.86 with a reliability of 0.77, who were distributed along the volition continuum from -4.76 to 6.85 (mean 1.06 (standard deviation (sd) 0.49)) with a positive skewed tendency (Fig. 1) . There was 17% response yielding the ceiling score (e.g. spontaneous), 80% of which was made by the Td group, indicating that 83% response could be appropriately estimated by PVQ-C. Regarding the separation index, the PVQ-c divided our participants into 3 levels of volitional status.
The item separation index was 5.09, indicating that the PVQ items represented 8 levels of complexity along the underlying continuum (Table II) . There were no dIF for gender, age level, occupational forms, or environments. However, there are two dIF PVQ items between dd and Td groups after conducting bonferroni correction (p threshold set as 0.0357). They were item 9 -"Tries to produce effects (easier in dd group, p = 0.0008)", and item 14 -"uses imagination/symbolism (easier in dd group, p = 0.0006)".
Convergent validity
The results of the spearman's correlation analysis revealed that PVQ-c was moderately correlated with the language/communication, social/personal, gross motor skill, fine motor skill and perception/cognition subtests (r = 0.562~0.656, p < 0.01).
Reliability
The Rasch item reliability on the 3-point scale was found to be 0.96, with the weighted Kappa for the randomly selected and re-scored PVQs being between 0.412 and 1.0, indicating acceptable intra-rater agreement (Table III) .
Finally, the test-retest reliability was analysed using weighted Kappa, with the results showing that 86% of the PVQ items had kappa values in excess of 0.4, thereby indicating moderate to good consistency (Table IV) . Initiates actions 0.704 3.
Task directed 0.659 4.
shows preferences (n = 12) 0.520 5.
Tries new things (n = 20) 0.747 6.
Stays engaged 0.714 7.
Expresses mastery pleasure 0.557 8.
Tries to solve problems (n = 18) 0.737 9.
Tries to produce effects (n = 8) a 0.143 10.
Practices skills 0.708 11.
seeks challenges (n = 20) 0.824 12.
Organizes/modifies environment (n = 7) 0.000 13.
Pursues activity to completion 0.569 14.
uses imagination/symbolism (n = 8)
The item shown here has low consistency. Initiates actions 1.000 3.
Task directed 0.847 4.
shows preferences 0.462 (n = 7) 5.
Tries new things 0.590 6.
Stays engaged 0.500 7.
Expresses mastery pleasure 0.583 8.
Tries to solve problems 0.900 9.
Tries to produce effects 0.588 (n = 7) 10.
Practices skills 0.727 11.
seeks challenges 0.755 12.
Organizes/modifies environment 1.000 a 13. Pursues activity to completion 0.886 14.
uses imagination/symbolism 0.412 (n = 10) a data shown here is based on only one subject. PVQ: Paediatric Volitional Questionnaire. 
DISCUSSION
This study is believed to be the first of its kind to examine the psychometric qualities of the chinese version of the PVQ amongst Taiwanese participants, with our findings indicating that the use of a modified 3-point rating scale, within which the middle ratings of "hesitant" and "involved" are combined, provides better results. This revised rating scale structure may be clinically more meaningful than the original 4-point structure, since clinicians have reported difficulty in determining the difference between the rating categories of "involved" (needs a little encouragement or mild assistance) and "hesitant" (needs considerable encouragement or assistance). Previous studies on the english PVQ reported similar findings (5, 19) .
Overall, the evidence suggests that the PVQ-C has good construct validity. all 14 PVQ items are found to fit the Rasch measurement model, indicating that all of the PVQ items are valid measures of a volitional behaviour continuum. Furthermore, the distribution of those PVQ items along the continuum that are aligned with the theoretical assumptions underlying the assessment are found to be similar to the findings of the earlier studies. The results suggest that by observing the behaviour of children during task performance, therapists can obtain information on their volitional status in various natural contexts without specific cognitive ability or verbal expression. Furthermore, volitional status is found to be related to the developmental status of the children (e.g. with or without delays), thereby demonstrating that developmental challenges may have direct impacts on volitional status or vice versa. Since no DIF were discernible amongst age, gender, occupational forms, or environments, we do not need to adjust the item calibrations for different sub-groups. The professionals would better consider the characteristics of contexts to maximize clients' participation, whereas MOHO emphasizes the importance of environment for facilitating and supporting the volitional function for individuals. In addition, items 9 and 14 need more caution when set as goals in intervention programmes for children with developmental delays, due to the discrepancy from Td children.
The results of this study provide strong support for the reliability of the PVQ, with the evidence suggesting that the PVQ can be used repeatedly, and across time, by the same rater. The positive change in PVQ score of individuals could be considered as the progress of treatment. some of the previous studies have indicated that, for any rater who had been previously unfamiliar with a client, the greatest challenge was found to be the problem of rating the client for certain PVQ items, prime examples being "seeks challenges" and "tries new things" (5) . These problems were also found to occur in the present study ("tries new things"); it therefore appears to be necessary for raters to become familiar with the child through direct reports from teachers or parents.
With regard to intra-rater reliability, raters were found to have problems deciding whether certain types of behaviour represented a particular score; thus, we suggest that the PVQ-C manual (36) be revised accordingly to include more detailed information on the item definition and rating examples, in order to improve the consistency of the ratings. The manual should also indicate that those administering the PVQ-C should try to select a situation in which the child is certain to encounter a novel situation. To promote accurate ratings, therapists must read the PVQ-c manual carefully and be familiar with the theoretical concepts upon which the PVQ-C is based, and there may also be a need for therapists to attend training sessions or workshops prior to using the PVQ-c in practice, due to the complexity of the concepts measured by the instrument.
There are several limitations of the present study. Firstly, the sample size is too small and 2-3-year-old participants were less representative. secondly, despite the high consistency of rating between raters in our pilot study, the raters' severity cannot be examined in the study due to the single rater. Thirdly, there is no appropriate item for those participants who obtained the ceiling score, especially for those with developmental delays. This result suggests that more challenging PVQ items should be added in the future. all of these issues must be taken into consideration prior to any attempt to generalize the findings.
In conclusion, a firm understanding of client motivation is of significant importance in promoting skills development and functional performance amongst children in client-centred practice (37) (38) (39) . Many practitioners are found to have difficulty evaluating the motivation of children with impaired cognitive capabilities or the ability to verbally express themselves. The results of this study reveal that the PVQ-c is a reliable and valid observational assessment tool for use in the assessment of motivation amongst children to engage in everyday activities in their own naturalistic contexts. Following the Rasch transformation of the raw scores into linear logit scores, we can more effectively plan intervention programmes for individuals based on their volitional status with no developmental frame, facilitate the higher order of volition through appropriate modalities, and encourage the client to engage in activities of their own free will.
We suggest that the "hesitant" and "involved" ratings should be merged to form a 3-point rating scale, since this may provide a better structure and enhanced informative performance. although participants in this study were selected randomly, we expect that the recruitment of sources of participants in wider regions may help to increase the representative quality of the sample.
In order further to examine the reliability and validity of the PVQ, other suggested areas for future research include inter-rater reliability of different professional backgrounds, and concurrent validity with other motivation-related child assessments, such as the Motivation assessment scale (Mas) (40) or the Nowickistrickland locus of control scale for children (N-s scale) (41) and the dimension of Motivation Questionnaire (42) .
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